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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress vibration when 
grinding and to improve sharpness. 

SOLUTION: In this grindstone, the grinding face 20a of 
an abrasive grain layer 22 comprises a central area 24 
and a peripheral area 26. The central area 24 is formed 
with plural protrusion parts 28 apart from each other, 
and plural super abrasive grains are provided on only the 
protrusion parts 28 by a metal plating phase. The super 
abrasive grains are dispersively disposed in the 
peripheral area 26 by the metal plating phase. A 
concentration degree of the super abrasive grains is 
higher in the peripheral area 26 than in the central area 
24. The protrusion part 28 has a height H above a mean 
grain diameter of the super abrasive grains from an 
abrasive grain layer bottom part 22a. The number of the 
super abrasive grains provided on each the protrusion 
part 28 is set to 1 1-500, while a percentage of an 
occupying area of the super abrasive grains to the whole 
area of the abrasive grain layer 22 in a plan view is set 
to 20-80%. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electroplated grinding wheel which an abrasive grain layer is equipped with a 
central field and the boundary region by the side of the periphery, set spacing mutually in said 
central field, and two or more heights are formed, come to equip this height two or more 
superabrasives with a metallic-bond phase, respectively, and it comes to fix superabrasive with a 
metallic-bond phase in said boundary region, and is characterized by the degree of concentration 
of the boundary region of superabrasive being higher than said central field. 
[Claim 2] Said height is an electroplated grinding wheel according to claim 1 characterized by 
carrying out the height from the abrasive grain layer pars basilaris ossis occipitalis between the 
adjoining heights to more than the mean particle diameter of superabrasive. 
[Claim 3] It is the electroplated grinding wheel according to claim 1 or 2 which superabrasive 
which it comes to prepare in said each height is made into 11-500 pieces, and is characterized 
by setting the rate that the superabrasive to the whole surface product of said abrasive grain 
layer occupies by plane view as 20% - 80% of range. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electroplated grinding wheel used for the 
conditioner for carrying out conditioning of the pad for polish used in case the front face of 
abrasives-ed, such as a semiconductor wafer, is ground with CMP equipment etc. 
[0002] 

[Description of the Prior Art] Conventionally, there is equipment as shows the front face of the 
semiconductor wafer (only henceforth a wafer) cut down from the silicon ingot to drawing 7 as 
an example of the CMP equipment (chemical mechanical polishing machine) ground chemically 
and mechanically. It is required that mirror polishing should be carried out so that a wafer may 
serve as high degree of accuracy and a defect-free front face with detailed-izing of a device. 
The mechanism of polish by CMP is based on the mechanochemical-polishing method which 
compounded the mechanical element (loose grain) by a particle silica etc., and the etching 
element with lye, acid liquid, etc. The wafer carrier 5 which can rotate in the location which the 
pad 4 for polishing which consists of hard urethane was formed, and countered this pad 4, and 
carried out eccentricity from the medial axis 2 of a pad 4 is arranged on the disc-like rotary 
table 3 attached in the medial axis 2 as this CMP equipment 1 was shown in drawing 7 . Rather 
than a pad 4, being used as the shape of a disk type of a minor diameter, this wafer carrier 5 
holds a wafer 6, this wafer 6 is arranged between the wafer carrier 5 and a pad 4, and mirror 
finish is offered and carried out to polish of the front face by the side of a pad 4. 
[0003] Since that with which the loose grain which consists of a particle silica mentioned above 
was used as an abrasive material on the occasion of polish, and the lye further for etching etc. 
was mixed is supplied on the pad 4 as a liquefied slurry s. In order that this slurry s may flow 
between the wafers 6 and pads 4 which were held at the wafer carrier 5, a wafer 6 may rotate on 
the wafer carrier 5 and a pad 4 may rotate a medial axis 2 as a core simultaneously, the whole 
surface of a wafer 6 is ground with a pad 4. On the pads 4, such as a product made from hard 
urethane which grinds a wafer 6, many detailed foaming layers holding Slurry s are prepared, and 
polish of a wafer 6 is performed by the slurry s held in these foaming layers. However, in order 
for the display flatness of the polished surface of a pad 4 to fall by repeating polish of a wafer 6 
or to carry out blinding, the problem that the polish precision and polish effectiveness of a wafer 
6 fall arises. 

[0004] Therefore, as shown in CMP equipment 1 from the former at drawing 7 , the pad 
conditioner 8 is formed, and the front face of a pad 4 is regrinded (conditioning). The 
electrodeposted wheel 11 is formed in the revolving shaft 9 prepared in the exterior of a rotary 
table 3 possible [ rotation ] through an arm 10, and this pad conditioner 8 carries out the both- 
way splash of the electrodeposted wheel 11 which rotates by rotating an arm 10 with a revolving 
shaft 9 on the rotating pad 4, carries out grinding of the front face of a pad 4, recovers or 
maintains the display flatness of the front face of a pad 4 etc., and cancels blinding. As the top 
face is making the plane, the ring-like abrasive grain layer 13 is formed with constant width on 
tabular circular base metal 12, as shown in drawing 8 (A) and (B), and this electrodeposted wheel 
11 shows this abrasive grain layer 13 to drawing 9 , on base metal 12, distributed immobilization 
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of the superabrasives 14, such as a diamond and cBN, is carried out with the metal plating phase 
15 with electroplating etc., and it is constituted. This metal plating phase 15 consists of nickel 
etc. In addition, the concave 17 is formed in the front face of the abrasive grain layer 13 in the 
direction of a path at intervals of predetermined [, such as 45 etc. degrees, ], and Slurry s and 
end powder will be discharged outside through this concave 1 7. 

[0005] By the way, when performing grinding of a pad 4 using such an electrodeposted wheel 11, 
the electrodeposted wheel 1 1 carries out the both-way splash of the pad 4 top covering the 
distance which is equivalent to the radius of a pad 4 at least It cuts beating piloerection of a pad 
4, if it grinds by the superabrasive 14 distributed by the abrasive grain layer 13. In that case, 
since superabrasive 14 projects about [ of the mean diameter of superabrasive 14 ] 1/3 from the 
front face of the abrasive grain layer 13, it has the fault of the abrasive grain layer 13 whole 
carrying out per solid one, and it being pushed down without a grinding pressure's distributing 
and piloerection of slipping and a pad 4 going out, and being [ sharpness is bad and ] easy to 
carry out blinding of a foaming layer or the superabrasive. Moreover, it is indicated by JP,9- 
19868,A as other electrodeposted wheels, and there is a thing. This electrodeposted wheel 
gathers 2-10 superabrasives, is arranged in the shape of [ one ] an island, prevents the blinding 
at the time of grinding by distributing these island-like superabrasive on the front face of the 
abrasive grain layer which is a grinding side, continues at a long period of time, and can be made 
to carry out a grinding process. With such an electrodeposted wheel, part temporary 
immobilization of the 2-10 superabrasives is further carried out with electroplating at the 
substrate plating section on base metal, the whole base metal is electroplated after that, and 
superabrasive is fixed in an abrasive grain layer. 
[0006] 

[Problem(s) to be Solved by the Invention] However, since superabrasive is electrodeposited and 
it comes to fix on a flat base metal front face with such an electrodeposted wheel, the 
difference of height with the superabrasive which projects from the metal plating phase front 
face and this front face of an abrasive grain layer has only or less 1/2 extent of the mean 
particle diameter of superabrasive substantially. Therefore, if this electrodeposted wheel is used 
as a pad conditioner, a work material consists of piloerection elastic by 1.7mm in thickness which 
has a foaming layer like the pad 4 grade of CMP equipment 1, and when it has a configuration 
with the elasticity or flexibility which the cushion layer with a thickness of about 3.5mm is 
arranged in that bottom, by the difference of elevation of or less 1/2 extent of the mean 
diameter of superabrasive, the whole abrasive grain layer front face will carry out per solid one. 
Then, since it falls without distributing around, without ****** concentrating on superabrasive, 
and slipping and piloerection going out, sharpness is bad, opening of a foaming layer is crushed, 
blowdown of end powder becomes imperfection and there is a fault of being easy to carry out 
blinding of the pad 4. And since the separation array was carried out in respect of [ whole ] 
grinding at the shape of an abbreviation grid, dispersion, therefore an electrodeposted wheel 
vibrated [ grinding force ] in the vertical direction according to the difference of the 
superabrasive sharpness resulting from the peripheral-speed difference in the inside-and- 
outside periphery of a grinding side, and the superabrasive distributed in the shape of an island 
had the fault that flat-surface balance was bad. Therefore, the nonconformity of reducing 
grinding effectiveness and grinding precision had arisen. 

[0007] This invention aims at offering the electroplated grinding wheel which controlled the 
oscillation at the time of grinding and raised sharpness in view of such the actual condition. 
[0008] 

[Means for Solving the Problem] An abrasive grain layer is equipped with a central field and a 
boundary region, and in a central field, set spacing mutually, and two or more heights are formed, 
come to equip this height two or more superabrasives with a metallic-bond phase, respectively, 
it comes to equip superabrasive with a metallic-bond phase in a boundary region, and the 
electroplated grinding wheel by this invention is characterized by the boundary region of the 
degree of concentration of superabrasive being higher than a central field. Since the grinding side 
of an electroplated grinding wheel has [ the boundary region ] the degree of concentration of 
superabrasive higher than a central field at the time of grinding, in order to be stabilized in the 
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abrasive grain layer of a periphery side field and to contact a work material, flat-surface balance 
is good, and can control the oscillation at the time of grinding, and, moreover, a grinding side can 
perform a grinding process high ****** and sharp in the superabrasive of the height of a central 
field. Moreover, high ****** can be maintained because the superabrasive of a height contacts 
and carries out grinding to a work material by having prepared superabrasive in the height, 
without carrying out per solid one even if the differences of elevation with the abrasive grain 
layer pars basilaris ossis occipitalis between a height and the adjoining height are comparatively 
elastic work materials, such as a pad of CMP equipment, greatly, and it is sharp. In addition, the 
superabrasive of a periphery side field may be distributed according to the individual in the 
metallic-bond phase. Or spacing of the height which carries out fixing arrangement of two or 
more superabrasives with a metallic-bond phase, and adjoins a height like a central field may be 
arranged smaller than a central field. Or while making spacing the same as that of a central field, 
the number of the superabrasive which fixes to one height may be made [ more ] than the thing 
of a central field. 

[0009] The height of a height from the abrasive grain layer pars basilaris ossis occipitalis 
between the adjoining heights is good also as more than the mean particle diameter of 
superabrasive. Without being able to secure a gap greatly and carrying out it per solid one by 
carrying out the gap of a height and an abrasive grain layer pars basilaris ossis occipitalis to 
more than the mean diameter of superabrasive, the superabrasive of a height can maintain high 
******, sharpness is good, it cuts, while being able to hold grinding fluid etc. at the abrasive 
grain layer pars basilaris ossis occipitalis, and eccritic [ of powder ] often cuts into the part of 
superabrasive, and powder does not carry out blinding, but eccritic is good. Moreover, 
superabrasive which it comes to prepare in each height may be made into 11-500 pieces, and 
the rate that the superabrasive to the whole surface product of said abrasive grain layer 
occupies by plane view may be set as 20% - 80% of range. If there is less superabrasive than 1 1 
pieces, the rough grinding and finish grinding to a pad cannot be performed continuously, but 
when [ than 500 pieces ] more, there is a fault of a lifting or a cone for the blinding of 
superabrasive. moreover, a possibility that superabrasive may drop out at the time of grinding if 
there is less area of superabrasive than 20% — it is — a life — short — becoming — work 
materials, such as a pad, — superabrasive — ** — when there is a possibility of damaging a 
wafer etc. and 80% is exceeded, there is a possibility of producing blinding. 

[0010] In addition, a height may be formed in the shape of [ which has the corner R section and 
a crowning ] the approximate circle cylindrical surface, and superabrasive may be arranged by 
these corner R section and the crowning. Rough grinding is performed by the superabrasive of 
the corner R section at the time of grinding, and, subsequently finish grinding is performed by top 
superabrasive. An electroplated grinding wheel may be a CMP conditioner. 
[0011] 

[Embodiment of the Invention] Hereafter, although an accompanying drawing explains the gestalt 
of operation of this invention, into the same part as the above-mentioned conventional 
technique, the explanation is omitted using the same sign. The top view showing the abrasive 
grain layer whose drawing 1 is the grinding side of the electrodeposted wheel by the gestalt of 
operation, central drawing of longitudinal section of the electrodeposted wheel which shows 
drawing 2 to drawing 1 , and drawing 3 are the partial enlarged vertical longitudinal sectional 
views of the electrodeposted wheel shown in drawing 2 . The abrasive grain layer 22 is formed on 
whole surface 21a to which the electrodeposted wheel 20 (electroplated grinding wheel) by the 
gestalt of operation shown in drawing 1 and drawing 2 makes the approximate circle form of the 
base metal 21 of the disk type which consists of stainless steel etc. The superabrasives 14, such 
as a diamond and cBN, are arranged for example, in the metal plating phase (metallic-bond 
phase) 23 which consists of nickel, for example, the abrasive grain layer 22 is manufactured by 
electroplating. The front face is grinding side 20a, and the abrasive grain layer 22 makes a 
central approximate circle form field the central field 24, and makes the ring-like field of the 
outside a boundary region 26. In whole surface 21a of base metal 21, array formation of ridge 25 
— of the shape of two or more approximate circle column is carried out at intervals of 
predetermined at the shape of the shape of a grid, and a mesh, and the convex flat-surface 
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section 27 of a ring-like flat side which makes small width of face with a width of face of about 
3mm is formed in the central field 24 in the boundary region 26. It considers in the convex flat- 
surface section 27 as the same height with ridge 25 — . 

[0012] In the central field 24, only on each ridge 25, two or more superabrasives 14 fix with the 
metal plating phase 23, and are set to abrasive grain layer pars-basilaris-ossis-occipitalis 22a 
which consists only of a metal plating phase 23 between a ridge 25 and a ridge 25, and 
superabrasive 14 is not formed for the abrasive grain layer 22. In addition, the metal plating 
phase 23 does not need to be formed in abrasive grain layer pars-basilaris-ossis-occipitalis 22a, 
the front face of base metal 21 is exposed in this case, and abrasive grain layer pars-basilaris- 
ossis-occipitalis 22a is constituted. In a ridge 25, superabrasive 14 and the metal plating phase 
23 are formed along the front face of the shape of that approximate circle column, and the 
abrasive grain layer 22 uses this field as a height 28. In the height 28 shown in drawing 3 , each 
ridge 25 of base metal 21 was formed by side--attachment-wall 25c and corner R section 25a 
which were continued and formed in the perimeter, and top 25b, and the superabrasive 14 of 11- 
500 range has fixed it with the metal plating phase 23 on the whole front face. If there is less 
superabrasive 14 than 11 pieces, the rough grinding and finish grinding to a pad 4 cannot be 
performed continuously, but when [ than 500 pieces ] more, there is a fault of a lifting or a cone 
for the blinding of superabrasive. the range each height 28 of whose is Dphil-IOmm of diameters 
at the maximum equator — carrying out — height H from abrasive grain layer pars-basilaris- 
ossis-occipitalis 22a — more than the mean particle diameter of superabrasive 14 — a **** — 
desirable — mean particle diameter — it is set as 0.1mm - about 0.7mm, taking more than twice 
for a certain thing, and using mean particle diameter of superabrasive 14 as 1mm or less. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view of the grinding side of the electrodeposted wheel by the gestalt of 
operation of this invention. 

[Drawing 2] It is central drawing of longitudinal section of the electrodeposted wheel shown in 
drawing 1 . 

[Drawing 3] It is the partial expanded sectional view of the central field and boundary region of 
the electrodeposted wheel shown in drawing 2 . 

[Drawing 4] (A), (B), (C), and (D) show the production process of the electrodeposted wheel by 
the gestalt of operation. 

[Drawing 5] It is the 500 times as many photograph in which some pads which carried out 
grinding with the electrodeposted wheel by the gestalt of operation are shown as this. 
[Drawing 6] It is the 500 times as many photograph in which some pads which carried out 
grinding with the electrodeposted wheel which has the configuration of the conventional example 
are shown as this. 

[Drawing 7] It is the important section perspective view of conventional CMP equipment. 
[Drawing 8] (A) of the electrodeposted wheel shown in drawing 7 is a part plan, and (B) is A-A 
line drawing of longitudinal section of (A). 

[Drawing 9] It is partial drawing of longitudinal section of the abrasive grain layer shown in 
drawing 8 . 

[Description of Notations] 
14 Superabrasive 

20 Electrodeposted Wheel 

21 Base Metal 

22 Abrasive Grain Layer 

23 Metal Plating Phase 

24 Central Field 

25 Ridge 

25a Corner R section 
25b Crowning 

26 Boundary Region 
28 Height 
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DRAWINGS 



[Drawing 2] 




[Drawing 3] 
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[Drawing 4] 
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^^xm^iy^m\ do^^xmu<ommm.x^±vfmm^ 

(0011) 

fif^— c7)^^-^^fflv>x^tou£^^^B&-r6o mii-xmm 

xh^a mi Rxj^m2 {Z7r:'tmM(DmmiiZX^m^^-^ 
nwM<o-^^2 1 omvm^f^^-M2 1 a ±\zMmm 

2 2 2)^?f^^^nXl^a. W&M2 2 yt^ 0iJxJ^Ni 

^^fi:^<n>mmL\ 4 d^iag^ Hxv^x. mj^m 

^i^)o#}::i;oX®^f^$tbXi/>6o ^mM2 2 fi^to^ 

2 4 u . ^(o^mm ^^^^m^^WQim$.2 e i: 

6o -^:^2 1 (0-~^2 1 a (CioVNX'=fJ^^t^2 4 ir^gm 
<^)B&Rtt4^c7)^^$iS2 5 -^S^^^r^^PiX^&T-it^^/cfl^ 
^mzMmi^yJ^^kv^X^^ . ^iam^2 e (C<5ij;i{:fi|>g3 
mmmi^tO/jMfii^jfei-i; >^i/4^3pjaBiOi£b^®$i52 7 
?f^^^ tuXV^^o l^i£SlS2 5 •••^ £b¥ffi$B2 7 i: lil^— 
i^^i:^;h.XV^6o 

[00121 ^^^m. 4 (C*5U^X. ^©KJ12 2 

^e^2 5 ±lC(^;9-^fc<?^^5^11 4 2i5^||i6o^^g2 3 

X®^^ ^^IB52 5 t mm^2 5 

m 3 <0;tf;6>ib 5fe5«g3^^Jl£^2 2 a ^ fimvmi 4 
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-^^^2 1 0^®;d5||aiUT^S3e[®jg$lS2 2 a ^^-T 

60 il|2^2 5 iv::f3V^T«g^^2 2 li-t (OP^Rtt^t^OO^ 
®(:ifcio-C^«g)^l 4 RXJ^mi^^^^2 3 ;?)5|S;{t^tt 

aS2 8 *::i5V^T. -^^2 1 (D^mil^^2 5 it^miZM.^ 

xwm^ i^fzmm2 5 c rv^^ — ^2 5 a <t 11^2 

5h t T*?fM^ tt. ^t^^®^f^tv:^ijx.l^i 1-500 

m<ov^m(omw^i 4 7b^^m^^^^2 3 t*©^$ 

1/^5. M^l 4 I mx^ <P^j:\^^ty<yV 4 {c>^f-r 

^ mwN'ji: i±±i,mmt ^i^mvxmnx*^ -r. 5 0 0 

Msii'^h^. #^®lfP2 8 \%mi^m.^V>ii'^<t>l ~1 O mm 

(ow^tx.. mm.m)^U2 2 a f}^h(om^'ti\-tmmM\ 

h^^(r>b\.. mW^l 4(OW'imLm^\mTnUTt\. 
Xm^\-^0 , 1 mm~0 . 7 mm^SiClS^-r6 o i^^ 
H^^^giJfel 4 «7)^l^J3^@^_htc:UfctOfi. y<yV 4 (D 

mm\cmsm\ 4 <r>^t-^<yY4 \z.mm\^xmmii 

i!)^rTt>KXW^m^^2 2 a i)-^<yV 4 (c^f^b /cC^/ ^J: 

[00131 nmm^2 e x\^^ v >'i^^(o^^^m'^2 

7 _btC^«g^l 4 7!)5^Mi6otlB2 3 XM^ lt^6^mm'^ 

^ tbx*5«9 . r tih (Dmm^i 4 i'X^m^2 s t m—M 
^Hjc^So ^^t^i>mmm^2 e (omm^i 4 (om^p^ 
n^^m^2 4 (Dm&^i 4 (oM^^x «9 (Dt -r 
60 m^Ji^-r-^^2 0 <D^mm.xmmm2 0 a (oik®^ 
tc*H-5@^^i 4 <D®^i:i2 o yo-s 0 %<r>mm\^m 
'^-r^ o ^®feAi 4 <Dmm^>2 0 %x ^ <ptj:\^^t mm 
4 t>^^mM-r^i^^tiib'^hoxm^t)m< ^j:^ 
±icy<^yV4 4r^^^^x^=^—y^^^mo 
tt5*3-?:ttd5fot) . ^fcso %^m:^^tmm^^—^i^ 

2 0 t-^m^^ 

I 0 0 1 4 1 :^mm(Dmmii^xhm^^-^—^i^2 0 i^jl 
mifm^-o^^xm4 icx^mmir^o m4 { a) 

T. 0iJ;tlfS us 3 0 4 ^t^hf^^ RlS?i^^<^'^:^2 1 

(7>-®2 1 a icgiur^^Mcoy i^if^mmmm^. e ^ 

^< R?T^04':^mi^2 4 icol^r. ^:y^^^^X*^^ 
br^^^iClS^(0»&Rt£^(^^g|S2 5 A-^^^o 
'^^^yxm^^ MzW:^nmU2 2 ASr^^^-To 

oX|^^$iS2 ^ K'"^m\.Xm(0%^^^^ iZ^AyXti ^ 
rtOcfc^ (CUX114 ( B) tC^i-i£b¥ffi$&2 7 <?5F^ 

fftj{cii^^2 ^ A ' i)-^^m^n^m^^^-m2 i a 



'>3 2/h y^^y^h ^''■<l^^^^^^(^J:oX#|^^^2 5 
ACOni:y ^:/^^lii-^^i:XI2i4 ( C) k^L^-t^—TR 

Xm4 ( C) {C^-r-^^2 1 ^?PMLX^<tV>. 
[0015] ^UX^tefeSl 4 com^i^ot t^FagLXm 
3 ^#B0,LXUfcP>^-rtUf^. i£b^®^2 7 ,t #^^^2 5 
-Sr^V^X-5'7;^:/^UXia¥ffi$P2 7 #^^$&2 5 
(7)^®{cmifNi ( Cu. Cr ^Xt3^V^) 

UM<DTmi^^^^ym^r>^m2 3a. 23b ,h ux 

tS-^o i!>:v^xm^4^)-:>^tcJ:oXTJ^!li?)o%^2 3 a . 

2 3b ±tr:^'mt7)M®feil 4 ^m-^\^^\ ( C u . C r 
^Xt. 36^^7^.C5m-:^Mi^)o#tB2 3c, 23d 

(::J:oX@^-r5o ^UX. — ®2 i a t^h^:^^i^^ 
V— h Srfi|gtLXmMi6otfcJ;oX^®{c:S^ft0iJ;t(^ 
Ni (Cu. Cr ^Xt^^V^) 75^^ J^c^ 6 HH^M^o t 
^§2 3 e . 2 3 f ^m^-r^. sfeV^f^-^^^^V-^/Ufc^ 
*Xdb^Di^2 7 ^^^^2 5 \Z,<D7^m-^m^^^^ 
2 3 e . 2 3 f ^r^m^X^X< . r £D:^^[la^$:/^i- 
^S3^i^^2 2 a {c^i^Mi^o^te2 3 t:iff^J5£^ tu^c^ 

:^(DX0 k:i\.XT^^o^m2 3a. 23b. H— 
:5:tJ^II—^M 4^)0 ^1=02 3c. 23d. 23e. 23 f 
t^hfJi^^mib^^m2 3 X-iErn-^'tbi^^^l 4 
^2 5 :S:TJ?dh¥®$P2 7 tCS^$:tbfcl2l3 RXJm4 
( d ) (:::^-r®*£^2 2 25^?FM^iX> m^^-f— /t'2 0 

^-rar ^ tC<toXj^iam^2 6 (7)M«g*il 4 
^^^^^^2 4 Oj^^gJ^l 4 O^tt^SJ; 19 ^:^xt 
ifeV>f^SlJt?:)^fe^UX. |^^e^2 5 --i! i£b^®^2 

7 (O— :;^^^st^-v>;:^f>-^t*ar <h XSiJ-^t^m^i^^o 
^bXt»J:v^ :i(om'^\z.}b^^m^<oim^\ 4 (om 

Mm:mwmm.-m\-^. mmm^2 1 1 ^^mw.2 4 (o 
M^&^m^^^xo \z.wmx^^. iitL'^^2 1 <Dmm 

^2 5 lkXJ^^W-^U2 7 k:LTmh^^m^m't:Lt^i:< 

m^4e>o ^ xa:^^®3^^2 3 ^i^m. . r tti: i^sijtc-^ 

;^ ^^^^/^^^u xis^2 2 A {cmmi?>o # ^JSL xm. 
m.mm.^2 2 a ^^FMi-aj:^ i^uxt> j^. 

— yP2 0 (DmM^m:^\^\ 0 1 mm^ UXMia^^ 

2 6 C0*i$ri?tJ;tl^j^3 mmi^Tt::lS:^-r5 o 

1 0 0 1 6 1 :^'mm(OWm\::.X^mM^-^ —^^2 0 *i_b 
iE<7>t?l^^ii;tX:fc«9 . mi {r:T^"rCMP iSgl 

Al 0 {cm^jjN^— yU2 0 ^^^Lfcit^^X. y<y V 4 

— :/>'U3 ±(^^-55/ K4 (C^bXT— ^1 0 SrrSill^ita 

r^xsii-rsi:^^-<->'U'2 osre^^iii^-^. 

K4 >^TOJbX^(r>^Jfi£r$r[Him^fcl^li1^^-freo W 
mkZ.m\.XmM^-^ —J^2 O CO'f':^^j^2 4 (D^mi^% 

2 8 X(i*-r=> — ^2 5 a (O^lSU^l 4 X^<y K 4 
i^mWJ^m\ ^^V^X::I— ^R^2 5 a (C^< 1^1352 
5 b Oj^emi 4 Xtt±tf^^iJ^m r ji^X't^o U 
d^t* ?^Sii{cB^bXj^®3^i 4 li^SB2 5 (ommi^X Xf 
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^R^2 5 a ^^hmU2 5 b i^f-J^o X tbT ^3 

. &^m2 2 C0^NJJ®2 0 a i^i^^Sy?^, K 4 tcgj^b 
X^iJ' i-5 r ^ t> 7'^< ^m^2 8 ^O^^g;3^1 4 X* 

L;^i>^^^'JDi2 0 a cfei?)^ '^':^mi^2 4 

[00171 ^ti^^^2 8 <7)=i — :^R |R52 5 a ^ 
(?5^^S3^1 4 fctVXh^y) — IH52 5 

a (Dmrnm^i 4 xM'j^ictts w <t d^xt m^^-r — >'i' 

2 0 cr)^^^ffi]±X#6o lE{C^^ij0#fC?^^^2 8 
ISJfejtl 4 X(D^y<y K 4 i^^^U T5g3^^J[g^2 2 a *i 

K 4 (c^^teL s ^mu2 8 ^ ^mu2 s (r> 

f^<ommMm.^2 2 a \zMm^{ m7L\m.i^m) ^r©*^ 

^ri:255Xt. b;5^t>«©^iS^2 2 a ^ilUX^i^ 3^ 
^^#^tii-r5r^;dSXtSo •^UT^9FSW2 0 a O^ia 

^^2 6 X\X^^m^2 4 J: «9 M®*il 4 (7)mtt^^;65f^ 

v^fcat)tcwj0^t^ii;^3j^^->'t^2 0 co^:^^2)>i^< . m 

/U2 0 ;dS±T:fert6]{::fSS!jUXSi!)i-6^^ ;65/|.- 

m^2 6 \%mmmA 4 ^ ^Mi6o^i=@2 3 t (o^'^mt- 
mmL\ 4 (r>mm-^<n^m\ m-^x^ox^^i^t"^ 

[00181 m^^mm<r>mmm\^x^mm^^-^\-2 

0 (CJ: oX^'^j/K 4 Sr^^^iJLfcit^ti^ 1215 {c^-f, 
i^v>^c^t^^J^x^^iLS^(HImx#Xv^6„ :iixtc:J:n 

^ t Z)^X# ^ it^tteXv-^S/ K 4 (O^taSid^lHim^ ttX V ^ 
-So rnt:i)SEtLX±5E(Dt2^5l5^J(0^^«cism^2^:>r- 

yi-xj^. ^±&/^-^^±coT^25^o#^ic^^i 4 

m^l 4 c0^t|)3|a@J^T^ $ fixm > r i^X^^5' K 4 
0 0 i^(7)^^X^6c :m{cJ:Ht^. 

x^y) . ^tim'-m< %mm(o^mh ^< y s (o^ 



^-r— yL-^S 6 rpmXSte^-^i$S2 0 0 mm/^secXS 
Tjx^f— yL-2 0 Xfi. ^1^0 . 0 5 G^&<om.Wiiim\'^X 

t^co cttt::>^bXt?e3l^«?iJtcJ:5m^^-r-/uXJilgiti 
;!)50 . 1 — 0 . 3 GXh^ . ^1^0 , 2 GX^^ofco 

[0019] 9 kz.:^-mm^Mm^^^ nj^. 

7^^— yU2 0 <DmmmM2 e X^^:y K4 t^^i^UX^S 
^-^^ Sr^^Jci^XS fci^>(c??F^tjB^o^ifp^^^jx# 
L75^t> ^:^m^2 4 Xti»feA^J[S^2 2 a J^^nV K 

4 (C^fii-a:-r^^$P2 8 C0^5g?^l 4 (0^r^y<y K 4 

^teUXTOiJ-rsfci^c:. ^®^i 4 {::70>/)^S WM;^ 

2)Si^< nmmt^h tt-ttf otu^ x^^ux^T;tx^nBJfe 

Ifl52 8 , 2 8 Wi^mm.m)^^2 2 a XTO'Jfl^e^^^X^ 

< m^m^(Dt:iify(D^0fj:A^^m^m^cmi^\^xnK. 

[ O 0 2 0 1 f^. m^^-r— /^2 O tCj:§r3>'7=^^ v-g 

— v-^tc^uxfi^ ^^71^^-/1.2 o ^=^1^^"^ >3 -r 

8 (DT—J^l O (Cf^;tX'>^'-vN^^y T5 {C^^UX 
1>J:< . ^coJ®'^/'?2/K4 Jc^UX{i^C.>bfcf4@xm^ 
7f^-r— >'i'2 o ^im^^ ii:oo^^5/ K4 tc 

i^^^/h^ < mmmtii}m\^^t^h m^^'L>H^^<o^mu2 

8 ^^(^LX?I^^UXt> ^fcj^ia^^2 6 ^co^^ 

X4':*:m^2 4 ^ l^^*C#m(7)^®]^2 8 ^^^Pr^l^X 

ff^^UXM®^! 4 ^^jm*6o^t@2 3 Xmmi%2 5 _h 

{::@*LXt> ::co:^^. mmU2 s (omm^'^K 

^ll^^^W^2 4 tDt>(7)^ |^U< \.Xmi^%2 8 OPbI 
H^^:*:m*^2 4 Otj COJ:!? 4 tJ^ft't' 

/il5X#^o 5feV^^i|liam^2 6 60^!?^^ 
2 8 tU^^^gD^l 4 (Dm:^^m'^2 4 <D^m 

%2S X^i>^<l.XhB:\^\ :i(OX^ tj:m^^um'r 
tiit. mmmm2 e xt> mtim-x <xum^^ ^mm 

[ O 0 2 1 1 ^/c. ^^m^2 4 tC*5tt5 ^^$C2 8 <D 

mm^^^^tznmmm^ftx.xm'L^p^'^. mm^m 
ii^^^2 8 1 mm^2 5 ^mFi^m^mcmf&vtci>K 

^m%2 8 ■^|^jg$|52 5 t> <^ 

Xli^c^< 5g^^J^^2 2 a Tii^^b IM^2 5 b (Om&Ll 4 

mt±mib^^m2 3 m(Dmmiz.xhT^ ^ /i^^^v X 
mmL^^^^'^xhx\^\ ±fc>^mm(Dmm^^m 
^■f s m^7»>>r ~-/u2 0 ^fic MP mmi (c^i^s =1 v 
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[ 0 0 2 2 ) 

[ 0 0 2 3 ] mms^^^mm-t^ ^m%m(omm.mm.m^ 

&^(D^i^^m'^i:i:2 0 %~8 0 %(D^mi^n'^^ fix 
{::< l^9 fiJ.^;65^*9 . mmm.in 1 {Set «9 

#-r. 5 0 0 #v^^j@?g3^(oe^^«9 ^jgr 



I m2] mi iC7j^irmm^-^—yi^(D^^mmmmxh 
[ I2I3 ) m2 ic^-rmm^-^ —^^(o^^m^t mmm 
I m4] ( A) . ( B) . ( c) . ( D) iimM<Dm 

[ 1216 ] ^i)^Mm(Dmf^^^'r^mm^^'<—^i^xmm\. 

I m7 ] v^^(DCMPmm(o^%mnmxhho 
I ms] m? ic^-rm^^-r— ^-i/oc a) n^^w-m 

( B) iti A) (OA-Aj^^N|fT®I2lT^?ao 

1 4 mmt 

2 0 1:^2}^ —/w 

2 1 

2 2 

2 3 ^MJt)o^^B 
2 4 tf'i^M^ 
2 5 ^12^ 
2 5a :3 — ^ 
2 5b MSiS 

2 6 mmm^ 
2 8 ^^e^ 



[ m2 ] 
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I mi ] I m4] 




(8) 



#^2 0 0 1 -7 1 2 




F ^ — A 3C063 AA02 AB05 BA24 BB02 BC02 

CC12 EE40 FF23 



